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In his 1859 obituary of George Peacock (Royal Society ofLondon, 1859),the 
nineteenth century mathematician and Dean of Ely Cathedral, his friend and long-time colleague 
J. F. W. Herschel not only lists Peacock's accomplishments as an educator, a churchman, and a 
mathematician, but also describes a man who embodies warmth and wisdom, the kind of person 
you would enjoy knowing and having as a colleague. Writing about Peacock in the Memoirs of 
the Royal Astronomical Society, Augustus DeMorgan echoes these sentiments when he says 
that "Whenever a man of safe judgment was wanted, who united kindness and courtesy to a clear 
view of duty and firm purpose, the government, the clergy, and the university knew where to 
find him." (Royal Astronomical Society, 1859). We can add one more characteristic to this list of 
flattering comments. Peacock was a reformer-throughout his life he exhibited a powerful 
ability to bring about needed change. 
Peacock's ability as a reformer are established by his numerous efforts at Cambridge to 
improve the educational experience and at Ely where he was responsible for restoring the 
cathedral and working work to improve the sanitation and educational systems in the city. 
Perhaps Peacock understood early on that he possessed the ability to lead efforts at reform. In a 
letter he wrote to a friend in 1817, at the beginning his academic career, Peacock states: "I assure 
you ... that I shall never cease to exert myself to the utmost in the cause of reform, and that I 
will never decline any office which may increase my power to effect it." (Royal Society of 
London, 1859). 1 In line with his character, Peacock used his abilities as a reformer to make 
important contributions to mathematics. In this paper we will focus on Peacock's role in 
reforming mathematics in the curriculum at Cambridge and on his contributions to liberating 
algebra from its conception as simply a universal arithmetic. 
In the first half of the nineteenth century British mathematics was centered at Cambridge, 
where the study of mathematics was a major part of every student's curriculum. Students were 
required to study mathematics, not necessarily to make them proficient in the subject but because 
it was perceived as the best way to teach a young gentleman to reason correctly. The importance 
of mathematics to the curriculum is exemplified by the fact that the examination for students 
wishing to obtain honors status, the Senate House Examination or the Tripos exam, was a 
comprehensive mathematics exam. Students were ranked in three categories, based on the exam 
results, with the highest group known as "wranglers." The person with the best score in the 
entire university was that year's first wrangler or "senior wrangler" and the competition for both 
personal recognition and the honor of your college, was intense. Students with the potential to 
finish with honors would often devote their entire undergraduate careers preparing for the exam. 
The best candidates would spend years drilling under private tutors, competing for the 
opportunity to study with the best tutor. Finishing as senior wrangler on this grueling 
examination was a difficult task. The list of senior wranglers contains familiar names in 
mathematics and science, such as G. G. Stokes (1841) and J. C. Adams (1843), but also includes 
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many whose careers would take them in directions other than mathematics. Others, such as 
Augustus DeMorgan (fourth in 1827) and James Clerk Maxwell (second in 1854), went on to 
have distinguished careers in mathematics and the sciences, yet did not achieve the rank of senior 
wrangler. 
In the true spirit of the liberal arts, the emphasis in the Cambridge curriculum was not on 
learning about mathematics for its own sake, but on using it as a tool to master an ability to think 
rationally. We might, at first, think this showed great insight on their behalf-the more 
mathematics the better! In reality, the situation at Cambridge was rife with problems, not all of 
them mathematical. Because of the emphasis on developing skills in rational thinking, there was 
a heavy emphasis on geometry, with little attention paid to the methods and results being 
developed on the continent. The curriculum did not seek to help students discover the spirit and 
power of mathematics. While the Tripos exam probably challenged the better students in a 
variety ways, not everyone was pleased with the emphasis it was given. Some students, Charles 
Babbage among them, were discouraged from studying topics of interest to them if they were not 
on the exam. By the tum of the century the curriculum appears to have gotten stale. Because 
students were rarely exposed to the spirit and power of mathematics, they often found the 
subjects to be uninteresting and lacked the motivation to study them in detail. And, since the 
curriculum did not stress learning about the results and methods being used on the continent, few 
new mathematicians of note were being produced, despite the fact that the university was filled 
with promising students. It simply was not the intention to educate students to learn mathematics 
for its own sake or to pursue careers in mathematics. 
Even though they were not producing prominent mathematicians, students who did well 
on the Tripos exam often went on to have distinguished careers, sometimes in academia, but also 
in the church or at the bar. For instance, Arthur Cayley, perhaps the leading British 
mathematicians of the century did not spend his entire career as a professional mathematician. 
Cayley, who was the senior wrangler in 1842, remained at Cambridge for four years as a fellow 
and tutor at Trinity College, then went to London for fourteen years where he was admitted to 
the bar and practiced law-doing mathematics in his spare time-before returning to Cambridge 
as Sadlerian Professor of mathematics in 1863. While this seems odd to us today, Cayley's path 
was not that unusual. Cayley's time in the law corresponds with that of Sylvester, who attended 
St. John's College and was second wrangler in 1837.2 
Apart from the nature of the curriculum and the emphasis on the Tripos exam, other 
problems affected the mathematics community at Cambridge. The continuing and seemingly 
stubborn use of Newton's notation, rather than the differential notation used by Leibniz, helped 
isolate the British from their continental colleagues. Some authors imply that all would have 
been well, if only the English could have freed themselves from Newton's notation. However, 
notation can be changed if desired. Perhaps a more systemic problem was the emphasis on 
geometric rather than analytic methods. Some critics, such as John Playfair, felt that because of 
their reliance on these methods, many mathematicians in Britain weren't capable of using or 
even understanding the methods being employed on the continent. At the beginning of the 
century there was also an internal dispute about the legitimacy of the use of negative, and hence 
imaginary, numbers. While this might seem like an insignificant and even ridiculous matter to 
us, this dispute was a significant motivating factor for Peacock's later work in algebra. Such was 
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the mathematical environment that Peacock entered when he began his Cambridge student career 
in 1809. 
Peacock was born in the small village of Denton in Yorkshire, in 1791, the fifth son of 
Rev. James Peacock, who served the parish church in Denton for fifty years. In his Ten Lectures 
on British Mathematicians, MacFarlane characterizes Peacock as someone who did not show any 
early signs of genius. Nevertheless, after studying for a year under John Tate, a graduate of 
Sydney Sussex College at Cambridge and apparently a very effective teacher, Peacock showed 
enough promise to be admitted to Trinity College in 1809. Unlike some of his contemporaries 
who came from wealthy families and privileged circumstances, Peacock needed to take full 
advantage of the opportunities afforded by his admission to the university to advance beyond his 
humble beginnings, and he did just that.3 For a young man who "did not show early signs of 
genius," Peacock seems to have had a remarkable career as an undergraduate. For one thing, he 
made good connections, finding his way into a small circle of very capable students. He also had 
outstanding academic success, finishing as second wrangler to John Herschel on the Tripos exam 
in 1813. While Herschel would go on to be a distinguished astronomer, Peacock stayed in 
mathematics. 
Because of his success on the exam, Peacock was offered a fellowship at Trinity upon his 
graduation and a year later was appointed a tutor, a position that meant he was not only a teacher 
but also the ultimate advisor to his students, dealing with academic, personal, and behavioral 
issues. As a tutor, Peacock was able to influence the students under his care, including both 
Augustus DeMorgan and Arthur Cayley. By all reports, Peacock took his duties as tutor seriously 
and was both respected and beloved by students and colleagues alike.4 
In 1839 Peacock made a major career change, when he accepted the appointment to be 
the new Dean of the cathedral at Ely, located about twenty miles north of Cambridge. Although 
this might seem to us like an unusual career change, it was not that strange at the time and could 
even be seen as a promotion. In this very religious period in England, many academics moved 
between the university and the church.5 When he accepted his fellowship, Peacock agreed to take 
holy orders, which he did in 1817, so he, like almost everyone else at Cambridge, was already 
associated with the church. To illustrate that this was not an unusual change for someone with 
mathematical ability, we should note that Peacock's predecessor as Dean at Ely was James 
Woods, who was senior wrangler in 1782 and later a fellow and Master of St. John's College, 
and noted as the author of an algebra text which was considered to be the standard for many 
years. The person who succeeded Peacock at Ely was Harvey Goodwin, who was second 
wrangler in 1840. Goodwin carried on the work begun by Peacock at Ely and later became 
known for his efforts to reconcile science and religion. Perhaps the procession from Cambridge 
to Ely was helped by the closeness of the two towns, which meant that it was still possible to be 
involved in the affairs of the university. In fact, in 1837, Peacock was appointed Lowdean 
Professor of Astronomy at Cambridge, a position he kept for the rest of his life, despite the fact 
that his primary responsibilities were elsewhere. In his characteristic style, even while he was at 
Ely, Peacock continued being involved in the setting of policy and affairs at Cambridge. For 
instance, in both 1850, and 1855, he was part of the commission of inquiry into Cambridge 
University. 
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When Peacock arrived at Ely he found the cathedral in very bad shape. Using his 
political and organizational skills, Peacock began the difficult work of restoring the building. 
During his time in Ely, Peacock was also responsible for a number of reforms in the local 
educational system and is noted for his work in improving the sanitation system of the town. But 
we've gotten ahead of ourselves. Let's now return to Peacock as a student. 
Although there isn't much else on record about his student days at the university, 
Peacock was among the founders of one of the most influential student groups in the history of 
higher education, the Analytical Society. It's significant that Peacock is often credited with 
taking a leadership role in this group of important and obviously capable students. Joan Richards 
claims that the members ofthe Analytical Society would " ... go on to become the core ofEnglish 
science for the first half of the nineteenth century."(Richards, 1988, 13). To become part of such 
a distinguished group meant that Peacock must have been among the elite students at the 
university. 
Although the analytical Society was a student-led group, it is often credited with 
initiating reforms that would eventually transform the Cambridge mathematics curriculum, a 
noteworthy accomplishment for any student group. In his article on the history of the Analytical 
Society, Philip Enros claims that at first the focus of the group was not to radically transform the 
curriculum but to bring the study of mathematics in Britain more in line with the analytical, that 
is, algebraic and symbolic, methods being used on the continent. The group's initial goals were 
to regularly meet to discuss the mathematical work of its members, to publish a set of papers, the 
Memoirs of the Analytical Society, and to publish an English translation of Lacroix's 1802 text, 
Traits elementaire de calul differential et de calcul integral. In fact, it is this last goal that Enros 
claims was the inspiration for the society. It seems that a controversy was brewing over whether 
the Cambridge auxiliary of the British and Foreign Bible Society should distribute Bibles 
without the accompanying commentary or whether it should also distribute the prayer book 
(Enros, 1983). These discussions apparently gave Charles Babbage the idea of taking a similarly 
radical step of translating and distributing Lacroix's text. In any case, the society was formed 
and included a number of gifted Cambridge students. Peacock would benefit from these 
connections throughout his life. 
The Society was founded in the spring of 1812, about the time that Peacock would have 
been preoccupied with preparing for his upcoming Tripos exam. Therefore it isn't surprising 
that he does not figure prominently in presenting mathematical works at their meetings, nor does 
he have any contributions to the Memoirs, although in fairness, it should be pointed out that the 
only contributors to that short-lived effort were Babbage and Herschel. However, Peacock's 
involvement with the Society set the stage for several other significant contributions. 
In 1820 Peacock, who was already a Fellow of the Royal Society, published A Collection 
of Examples of the Applications of the Difforential and Integral Calculus, a 500 page text which 
was intended to accompany the translation of Lacroix's book.6 Regardless of their sentiments 
about distributing Bibles without cor'nmentaries, apparently Peacock, as well as other colleagues 
from the Analytical Society, felt that Lacroix's work needed additional commentary. Peacock 
writes in the Preface that because "foreign works" often simply address topics in their most 
general form, students can be left either with a vague understanding or they give up altogether. 
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Hence, a substantial number of examples are needed to clarify the theory. Including basic 
differentiation methods and applications, work on numerous special curves and functions, 
methods for integrating various types of functions, and solutions of various types of differential 
equations, the text is basically a list of specific problems, often accompanied only by the answer, 
with little motivation or guidance given to help the reader get from the problem to the answer. 
This work is a far cry from today's the multi-colored texts that are full of helpful hints for 
students. Nevertheless, anyone who has ever contemplated compiling a complete list of 
illustrative examples for calculus, will understand that this was a major work by a young member 
of the faculty. 
Perhaps a more important contribution that stemmed from Peacock's involvement with 
the Society was his influence on the composition of the Tripos exam. It is in this instance that 
Peacock first establishes his reputation as a reformer. Writing and coordinating the annual exam 
must have required a great deal of work, duties that were usually given to a younger member of 
the faculty. Peacock was first assigned to be one of the two moderators in 1817, when he took 
the opportunity to first use the differential notation, rather than the more traditional notation of 
Newton, on the exam. Peacock's initiative, which was not shared by his coordinator-colleague, 
John White, was broadly criticized. This criticism did little to dampen Peacock's spirit or 
motivation to continue his reforms, and was the reason for his comments in the previously-
mentioned letter to his friend. In that same letter he shows his determination for continuing to 
pursue change: 
"I am nearly certain of being nominated to the office of moderator in the year 1818-19, 
and as I am an examiner in virtue of my office, for the next year I shall pursue a course 
even more decided than hitherto, since !feel that men have been prepared for the change, 
and will then be enabled to have acquired a better system by the publication of 
elementary books. I have considerable influence as a lecturer, and I will not neglect it. 
It is by silent perseverance only that we can hope to reduce the many-headed monster of 
prejudice, and make the university answer her character as the loving mother of good 
learning and science. "(Royal Society, 1859, 538-539) 
W. W. Rouse Ball reports that despite the criticism, these reform efforts were supported by most 
of the younger members of the university. Peacock was indeed moderator for the exam in 1819, 
along with another former member of the Analytical Society, Richard Gwatkin of St. John's, 
when the new notation was used exclusively. Peacock was again moderator in 1821, by which 
time the transition to the new notation was complete. 
Ball comments that the desire to transition to the new notation was not caused by defects 
in old notation, but because the use of that notation was a sign of the isolation of the mathematics 
community in Britain. The reformers used the power of the Senate House Examination as a tool 
to affect change so that "The use of analytical methods spread from Cambridge over the rest of 
the country, and by 1830 they had almost entirely superseded the fluxional and geometrical 
methods." (Ball, 1889, 123). Although these changes were not totally the result of changes in the 
exam, the power of the Tripos to affect the curriculum is evident. It also speaks to the persistence 
and persuasiveness of Peacock as a leader in ending over a century of stagnation in British 
mathematics. 
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Peacock is probably best known for his contribution to algebra, especially through the 
publication of his 1830 text, A Treatise on Algebra, which he dedicates with great affection to his 
former teacher, James Tate. Not unlike the situation today, there were more than enough algebra 
texts available in the early nineteenth century. For instance, James Woods, Peacock's 
predecessor at Ely, had a very popular text that was published in numerous editions. Rather than 
simply writing a book to add to the crowded market, Peacock was motivated by a desire to 
represent algebra in a new light and with "a view of conferring upon Algebra the character of a 
demonstrative science (Peacock, 1830). Peacock alludes to the fact that difficulties had surfaced 
in algebra which were caused by a deficiency in its first principles. Among the difficulties 
Peacock addressed was an on-going concern regarding the appropriateness of the use of negative 
and imaginary numbers, whose rejection has significant implications for algebraic methods and 
results. Although criticisms against the use of negative numbers might seem like an insignificant 
matter to us today, Helena Pycior points out "that the problem of negative numbers was a major 
concern ofBritish thinkers of the period [the late 18th and early 19th centuries]." (Pycior, 1981). 
She also indicates that most writers were reluctant to do away with negative numbers because of 
their practical importance. Nevertheless, the controversy identified problems in the foundations 
of algebra, which Peacock wanted to address. 
The attack on the use of negative numbers in the late eighteenth and early nineteenth 
centuries was led by Francis Maseres (1731-1824) and William Frend (1757-1841). An 
interesting character in his own right, Frend, who was second wrangler from Christ's College in 
1780, would lose his fellowship at Cambridge in the late eighteenth century over his embrace of 
Unitarianism. However, he did not lose his connection with mathematics. Living in London his 
family became acquainted with the young DeMorgan, on whom Frend not only exerted religious 
influence but also had familial connections after DeMorgan married Frend's daughter, Sophia. 
The argument against negative numbers was based on the perception that they lacked a 
logical basis. Just as we often do today, negative numbers were typically described using 
analogies such as debits or amounts owed, which Frend deemed as unacceptable. In his 1796 
text, The Principles of Algebra, Frend states that "when a person cannot explain the principles of 
a science without reference to metaphor, the probability is that he never thought accurately upon 
the subject." (Frend, 1796). Frend characterizes algebra as simply a generalized arithmetic, done 
entirely without negative numbers, and the subtraction operation can only be performed if the 
first quantity is larger than the second. Accordingly, Frend also rejects some roots of quadratic 
equations that we easily accept today. 
Although he claims he is making the subject clearer, his rejection of negative numbers 
often complicates his explanations and development of results. Consider Frend's example to 
simplify the expression (3a +b)- (a- 2b), a process we would do in one step. 
1. Because a is smaller than 3a + b, it's possible to subtract a from (3a +b) 
(3a +b)- a = 2a + b. 
2. But too much was removed in step 1, you only want to remove a- 2b. (Since 
negative quantities are not allowed, it is assumed that a - 2b is less than a but still 
greater than or equal to zero). Since 2b too much was removed, it must be added 
back in again. Hence, 
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(3a + b)- (a- 2b) = 2a + b + 2b. 
Frend uses a similar technique to fmd (3a- 4b) - (2a- 2b ). As above, 
3a- (2a- 2b) = a + 2b. 
But we subtracted from too large a number, therefore 4b must still be taken away. Hence, 
(3a-4b)-(2a-2b) =a+ 2b -4b, 
an expression he must leave in this form. 
Refusing to allow negative numbers often means that a number of cases must be 
considered. Since he cannot use the quadratic formula, for example, Frend's method for solving 
second degree equations is to first note that any such equation can be characterized as one of four 
forms. 
x2 =b 
x2 + ax=b 
x2 -ax=b 
ax-x2 =b 
He then describes procedures, which are usually variations on completing the square, for solving 
each form. This is typical of his book, which can generally be characterized as a great 
assemblage of rules for working in numerous and various cases. 
Although the characterization of algebra as a universal arithmetic was common, 
mathematicians also realized the great advantages of working with negative and imaginary 
numbers to solve equations. There was no easy way to reconcile these discrepancies. While 
some British mathematicians of the eighteenth and early nineteenth centuries, such as Robert 
Woodhouse and John Playfair, were willing to think of algebra as more than universal arithmetic 
and use negative numbers as long as the results were correct, others seemed reluctant to commit 
themselves to extending algebra beyond a symbolic arithmetic. Inevitably, this led to confusion 
about what one was really doing when he did algebra and about the nature of algebra itself. For 
instance, in the eleventh edition of John Bonnycastle's book An Introduction to Algebra, with 
Notes and Observations; Designed for the Use of Schools and Places of Public Education, which 
appeared in 1818, he gives a very vague description of algebra as "the science which treats of a 
general method of performing calculation, and resolving mathematical problems, by means of 
the letters of the alphabet." (Bonny castle, 1818). 
Clearly something had to be done about resolving the nature of algebra and Peacock was 
the person who took the lead with his 1830 text A Treatise on Algebra. Realizing that criticisms 
about a lack of logical foundation for negative numbers were valid, yet that negative and 
imaginary numbers were powerful algebraic tools, Peacock argued that the very way of thinking 
about the nature of algebra should be changed. In the preface of his text, Peacock states that 
"Algebra may be defined to be, the science of general reasoning by symbolic language. 
It is impossible however, by any single definition, to express fully its objects and 
applications, which can only be clearly comprehended by a person acquainted with the 
science: it has been termed Universal Arithmetic; but this definition is defective, 
inasmuch as it defines for the general object of the science, what can only be considered 
as one of its applications. " (Peacock, 1830) 
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To change from a universal arithmetic, or arithmetical algebra, to a symbolical algebra, 
Peacock had to make sweeping changes in what he calls the first principles of algebra. He 
begins by assuming that the symbols used in expressions, the variables, do not just represent 
positive numbers. He assumes they represent "any species of quantity." The operations, 
although they are typically represented by the same symbols as those used in arithmetic, should 
not be confused with the operations of arithmetic. Rather the operations are defined 
independently and their interpretation is determined only by the rules that define them. In 
particular, the operation identified by the symbol for subtraction is not arithmetic subtraction, so 
can be used with any symbols whatever. To Peacock the primary goal of algebra is to find which 
expressions can be symbolically obtained from others, to find equivalent forms. 
It sounds like Peacock is laying the framework for an arbitrary or formal system but he is 
not willing to go that far. For one thing, Peacock sees arithmetic algebra as one type of symbolic 
algebra, so the principles for working with expressions of symbolic algebra cannot deviate from 
those in arithmetic. Laws such as the commutative properties and the distributive law must still 
hold. In fact, Peacock asserts that the principles of arithmetic "suggest" the laws of symbolic 
algebra, what he calls the "Science of Suggestion." In a later edition of his text, Peacock states 
that it would be wrong to make the rules that define the operations arbitrary and independent of 
arithmetic. 
Peacock appears to have started down a road leading to formal algebraic systems, yet he 
stops before getting there. Apparently the idea of defining a new system of algebra with no 
apparent underlying meaning was farther than he was prepared to go. Nevertheless, there were 
numerous criticisms of what he did, including some from William Rowan Hamilton, whose 
discovery ofthe quaternions in 1842led to algebra becoming completely separated from 
arithmetic. Nevertheless, it can be said that Peacock's book changed the thinking about what 
was possible, providing a new basis for algebra, finally resulting in the algebraic systems of 
today. Since his book was the catalyst for movement in the direction of modern algebra, it's fair 
to consider his contributions to algebra as yet another area in which he was responsible for 
significant reform. 
Although DeMorgan was also one ofPeacock's first critics, he eventually came to 
appreciate Peacock's work. Quoting again from DeMorgan's obituary, it's clear that he also 
came to respect Peacock the man. 
"The restoration ofhis cathedral and the purification of the town are among the successes 
which prove at once the goodness of his judgment, and the power which talent, judgment, 
and character united, gave him over the minds of others .... A man may have been all 
that Peacock was, and have done all that Peacock did, without possessing that gentleness 
of nature, kindliness of feeling, courtesy of manners and benevolence of action, which 
endeared him to all who came in contact with him." (Royal Astronomical Society, 1859) 
Even allowing for the fact that you expect nice things to be said in an obituary, these 
seem to be generous sentiments. To have not only accomplished all that Peacock did for his 
church, his town, and his university, but to also have initiated radical changes in the nature of 
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algebra, yet still be respected as a man who was clearly liked and respected by all, is a rich 
legacy for anyone. 
Endnotes 
1. Peacock left few personal reflections about his work. The fact that Herschel includes this 
quote in the obituary provides an interesting glimpse into Peacock's sense of the spirit that 
guided him throughout his career. 
2. Sylvester could not get a Cambridge degree because he was Jewish. 
3. Charles Babbage was a contemporary of Peacock's at Cambridge who, unlike Peacock, came 
from a wealthy family. Because of his expectations of inherited wealth Babbage was freed from 
the need to make a name for himself at Cambridge. Despite his tutor's admonition to stay with 
the prescribed curriculum and prepare for the Tripos, Babbage spent his undergraduate years 
studying topics that interested him, without regard for the impending exam. 
4. Herschel says the following about Peacock's role as a tutor. "Of his conduct in the important 
and responsible office of tutor, there has never been but one opinion in the University. While his 
extensive knowledge and perspicuity as a lecturer maintained the high reputation of his college, 
and commanded the attention and admiration of his pupils, he succeeded to an extraordinary 
degree in winning their personal attachment by the uniform kindness of his temper and 
disposition, the practical good sense if his advice and admonitions, and the absence of all 
moroseness, austerity, or needless interference with their conduct. "His inspection of his pupils," 
says one of them, "was not minute, far less vexatious; but it was always effectual, and at all 
critical points of their career, keen and searching. His insight into character was remarkable." 
(Royal Society, 1859). 
5. See Richards, 1988, for a description of mathematicians working in this very religious age. 
6. Despite all his outstanding qualities, it appears that Peacock, like many academics, could be 
tardy on some assignments. In a letter from John Herschel to William Whewell on July 26, 
1817, Herschel requests that Whewell ask Peacock whether he is making progress on this work 
which "should have been published some months ago." The text was delayed by more than a 
few months as it finally appeared in 1820. 
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